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0HWKRGV&$5( ,,ZDV D SURVSHFWLYHPXOWLFHQWHU DQGPXOWLQDWLRQDO 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&RQFOXVLRQV &$5( ,, FOLQLFDO H[SHULHQFHZLWK WKH 6SDUURZ¶V HOHFWULFDOO\ DFWLYDWHG VWHQW UHOHDVH















































































































WKLFNHQLQJ ZKLFK RFFXUUHG GXULQJ WKH VWHQW GHJUDGDWLRQ SHUVLVWHG ZLWK HYLGHQFH RI UHPRGHOLQJ




ODUJHFROODWHUDOVZHUH IRXQG LQ WKHSHULYDVFXODUDUHDV([YLYRYDVFXODU IXQFWLRQGHWHUPLQDWLRQRI
WKHVWHQWHGUHJLRQVKRZHGFRQWUDFWLOHUHVSRQVHRI60&+RZHYHUWKHHQGRWKHOLDOIXQFWLRQZDVVWLOO
LPSDLUHGHYHQWKRXJKKLVWRORJLFDOO\WKHYHVVHOVDSSHDUHGHQGRWKHOLDOL]HG
&RQFOXVLRQ 2XU VWXGLHV UHYHDO VHYHUDO QHZ DVSHFWV RI YDVFXODU KHDOLQJ IROORZLQJ WKH FRPSOHWH
GHJUDGDWLRQ RI D ELRDEVRUEDEOH VWHQW 3DUWLFXODUO\ ZH UHSRUW UHHQGRWKHOLDOL]DWLRQ EXW LPSDLUHG
YDVRGLODWRU\UHVSRQVHRIWKHVWHQWHGDUWHU\WKHSUHVHQFHRI60&LQWKHVSDFHVSUHYLRXVO\RFFXSLHG
E\WKHVWHQWDQG60&FRQWUDFWLOHUHVSRQVHH[WHQVLYHDUWHULRJHQHVLVLQWKHPHGLDDQGSHULDGYHQWLWLDO









%DFNJURXQG )DPLOLDO K\SHUFKROHVWHUROHPLF )+ VZLQH H[KLELW LQQDWH K\SHUFKROHVWHUROHPLD
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5HVXOWV $W  G %06 SODWIRUPVZHUH DSSUR[LPDWHO\  FRYHUHGZLWK HQGRWKHOLDO FHOOV ZKLOH
WKH UHVSHFWLYH'(6ZDV  FRYHUHG ,Q FRQWUDVW HQGRWKHOLDOL]DWLRQ DW  DQG  G IRU WKH'(6


























FXOSULW OHVLRQV WREH LQFOXGHGZHUHVKRUWHU WKDQPPLQ OHQJWKSURGXFLQJDVLJQL¿FDQW VWHQRVLV
!  LQ YHVVHOV ZLWK UHIHUHQFH GLDPHWHU !  PP /RFDO GHOLYHU\ RI EHYDFL]XPDE ZDV
DFFRPSOLVKHGYLD%LRGLY<VLRVWHQWVZKLFKEHDUDSKRVSKRU\OFKROLQHFRDWLQJWKDWDGVRUEVWKHGUXJ
ZLWKD³VSRQJHOLNH´PHFKDQLVP3DWLHQWVZHUHGLVFKDUJHGXQGHUDVSLULQLQGH¿QLWHO\DQGFORSLGRJUHO





























'RVH6'JPPQ %LR)UHHGRP/RZ'RVH/'JPPQ RU3(6Q 6LQFH
%LR)UHHGRPXVHVDXQLTXHIRUPXODWLRQVWUDWHJ\XQLIRUPLW\RIQHRLQWLPDOGLVWULEXWLRQZDVHYDOXDWHG
LQ GLPHQVLRQV LQ DGGLWLRQ WR VWDQGDUG ,986 YDULDEOHV 7R WKLV HQGPHDQ QHRLQWLPDO WKLFNQHVV
ZLWKLQHTXDOO\VSDFHGUDGLDOVHFWRUVZDVFRPSXWHGRQHYHU\PPFURVVVHFWLRQDORQJWKHVWHQWHG
VHJPHQW )LJXUH 6XEVHTXHQWO\ WKH YDULDELOLW\ RI QHRLQWLPDO WKLFNQHVVZLWKLQ DZKROH VWHQWZDV
HYDOXDWHGE\VWDQGDUGGHYLDWLRQ67'RIQHRLQWLPDOWKLFNQHVVFRPSXWHGIURPHDFKVHFWRUDORQJWKH
HQWLUHVWHQWHGVHJPHQW


























































E\ PHDVXULQJ , ODEHOHG ¿EULQ RQ VWHQWV SRVWVWXG\ XVLQJ D JDPPD FRXQWHU 2SWLFDO PLFUR
SKRWRJUDSK\ZDVDOVRXVHGWRYLVXDOO\DVVHVVVWHQWWKURPERVLV$VWHDG\LQFUHDVHRISODWHOHWDQG¿EULQ
GHSRVLWLRQZDVREVHUYHGRQEDUHPHWDOFRQWUROVWHQWVOHDGLQJWRFRPSOHWHRFFOXVLRQRIVRPHVDPSOHV
+HSDULQ FRDWHG 5(6 7(&+12/2*< VWHQWV UHPDLQHG DOPRVW FRPSOHWHO\ IUHH RI WKURPEXV
IRUPDWLRQIRUWKHVWXG\GXUDWLRQ,QYLWURWKURPERUHVLVWDQFHRIWKHKHSDULQFRDWLQJZDVDVVHVVHGZLWK
RYHUODSSHGVWHQWVLQDKXPDQEORRGÀRZORRSPRGHOXVLQJ,QODEHOHGSODWHOHWVDQG6(07KHUHVXOWV
GHPRQVWUDWHGDVWDWLVWLFDOO\VLJQL¿FDQWUHGXFWLRQRISODWHOHWGHSRVLWLRQRQKHSDULQFRDWHGVWHQWV
FRPSDUHGWRXQFRDWHGDQGXQ¿OOHGFRQWUROV
